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Abstract: Coal is the most irﬁportant one-off energy and plays an important role in China’s economic
construction and social development. But the coal development resulted in a lot of ecological and
environmental problems, including land and vegetation destruction., water and air pollution, heavy metal
pollution, desertification and so on. These problems are hidden troubles that prevent the national
economic development and affect the existence of the human., Thus the comprehensive treatment of the
problems is an urgent issue in China.

At present much progress has been made on the treatment of the problems described above. The
treatment technologies of the coal mine water are determined by it’s characters and utilization after
treatment. The desalination is the key treatment process for the highly-mineralized mine water. which
includes chemical method, thermodynamic method, membrane separation method including electrodialysis
and reverse osmosis, etc. The electrodialysis is the more credible technologys and has been used in many
mining areas. The acidic mine water treatment technology is comprised of neutralization, biochemical
method, ecological engineering method, reverse osmosis, ete. The coal gangue recycling technology

includes making brick. making cement, extracting aluminumoxide, making aluminum chloride and so on.
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Making silicate cement is the most successful technology. The clean coal, desulfurization, central heating,
fire-extinguishing methods are major treatment technologies for the air poilution in coal mining areas. And
now the recycling of the CH, has been implemented in some mining areas. The land restoration can be
divided into agricultural restoration, forestry restoration, water respurce restoration, natural protection
restoration, industry restoration and so on. The soil improvement is very important to the land
restoration, which comprised of covering soil, physical and chemical treatment, adding nutrient materials
(including organic fertilizer), removing hazardous materials, adding species and so on. Covering soil is an
effective method. but the cost is very high; adding organic fertilizer can chelate the heavy metal ions, and
can help the plants and microorganisms inhabit. There are a lot of methods for the remediation of the
heavy metal pollution, mainly include the soil amendment, soil dressing method, chemical leaching
method, and electrochemical method and so on. And bioremediation technology is the most promising
technology for the contaminated soil, which includes microorganism remediation and phytoremediation.
Many researches have been carried out, and scientists have found a lot of plants having the remediation
capacity. The water and soil conservation and desertification treatments technologies can be divided into
engineering treatment and biological treatment. The engineering treatment of the water and soil
conservation includes coating method, netting method. anti-erosion covering method, etc. The coating
method is the most conventional method. The engineering treatments can work in a short time, but the
cost is high, and can’t keep in a long time. But biological treatment is an effective method to the water and
soll conservation, desertification treatment, vegetation recovery, and it is important to the introduction
and selection of plant species which make the ecosystem stable.

The coal mining areas have been the most typically and severely damaged ecosystems. The
government has attached much importance to them and demanded that the restoration plan must be
established before the construction and reconstruction of the coal mining areas. But now there are a lot of
problems in the ecological reconstruction and environmental protection. For example, the present
treatment technologies of highly-mineralized mine water have cost highly. In the process of vegetation
recovery, the surviving rate is low, and the recovered vegetation will degrade again. In the future we
should enhance the research on the reconstruction of the whole mining areas, the characteristics and
regulation of the succession of the coal mining ecosystems and the ecological risk assessment of the mining
areas to instruct the ecological reconstruction practice of the mining areas.

Key words:coal mining area; ecological environment; ecological reconstruction; ecosystem; recycling
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REFRT L HEFROBEERREBAN ERAREAEER T HHRWFIEFER BBANES ZME
-] BEEMERTAES AN RE 0. 11 hm? RE M RASB A E B /21, LB H
ERTEREEAGARBTE.

1.1.1 +T#EHR BRXRELELEEEIAWELIMEEIBZEHTH. B, ML HRBARERP
XERANEEREH. RETERXETHTBRSERSFEMSY . AREET F R LM RRIHE
MR, BAESHRET.BEXTERARFREARTMBERZR 0.02~0. 18hm’ i, B HAT M 1L, &
= R X R 17150 o 24 04 8800hm* ™Y, MR A RYMEXET L HMHESTWFTHB XM BEMMT A2 RE
08|
1.1.2 FHBKE TEERTRR GSUIHTAR.AVBREEREARLIENFTERAEA. i
NERHTFUHREETFRER —ENHTREX . SR LESENN D EHRITHTSETE . EP TR
ERpBEERT. BEIT 2EERTRAELRAVBE T 0.4 X 10°5hm®, I ETE R TR
15000~ 20000hm?, 3L 8 3 o 30 %51,
1.1.3 +#HEE KBRTUINEELHEBERALE. -RBRXRTABEELIHEENERANELE. B
— B IRRHFTEAN AT AN SRR E A HAENTORBANES £k, BE X2
XV RANETFA ML HE S BBEANRBHIEHEN 1.5~2.5F, FAR 2K . AEKBERX
ShHE £ 35 B 5 - b B ALK 16300hm2Y Y, B4, REET AT G 1 1000 B, REHEEK 302, 4
5800hm?, 3 H B EFWHEKER 1. 5~2. 017 t. &5 2y 300~400hm?*¥,
1.2 HEERF

BV KEAEBEABERTHERA TS LIV SRR FEER. FLBE BEBESEXRY
FEIIELN., TREMAHEPERKEATHILOFNKE. SR FERR AR EF TR IIHFEI ARG
EHFRHH FEAOBRBAE R T T LRFIONBEFE ATMERAEERKRBRTR. ERE . REARY
BRI M AR B R 5% 106 7 ho? , IR EMBE B N 26. 3 5 bm?U, MMM ETRENETE.E
WEHEBT Rt EARER ALY ERGEHR . AYBR D AR EEWEHR BB EHE
TR GIEA T HEMBRL,
1.3 KB RAET

B RAESRABERNFIERERE O T KELITHK KERZFGE, QKA KEN R
K.ABTAHSH. ORTSIEBMNBTAREBHNE" ., ¥ HKTAHEREK EEEKEHIRCHR
SEMER. SHEXBNBREY . ESRTASEYHE,.AFKX. B5H.200 4 2ERTHOES KRR
KA 27.5X10%, P F FH K 23 x10%, Tk BEAK 3.5X 10%, ¥ 3% B K 5000 X 10, H 2 B /K 4500 X
10904, XK MEERO D R B RO R R A E BN WH T RELEYERKNKE, #
MERBT RESERERBETNALXELSIEDOER.
1.4 KR

EERFRERHESFERT AR ABETALARERNSEK. PHALNTERFIFRE—#
EEMBESRE . HMBHENECO, M 21 &, BRI .- BESFET HAHRFRP LR 70X10°~90X10°m”,
ALHAPESHHRRE 0%, FEATMFGLERREROAAERE XEK SO,.CO..COXFHER
FESE CESRRSHE. LR THYNERKRT AETAUERAGEEE, RETAO LKA REHR
LB 1994 EMP IR HRME B UL TEAERX G 1072 BFALP . F 64 ERES AR, ARE X
43. 3%, BARREHBABRFEENRIESPESHERENARATFENTE, —BERAAL. 258K
EMERREBMEMNRLE.
1.5 BEERISH
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Refess. REMMSEKXBORE FFHGTERAZ ME TR T AMKIRER EHELE KGRI
PO EM TR AER. e, . BB AHE Cd.Pb.He, As. EfTREREEE WM HR  NEEE
MRAERT . ABEEE NEUSREHAAK. IR BHPE AN .5 M. BES4HSMBUR. &
FREGE T B BT,

1.6 7kt sk fnt syb i

HFREBPERBAETHER VM TREETEASHERBMK, Bt KL HE LBl
REERVERRELWYFEAES —, B RS MEF=EFEM&, Fr 8, R L o F 3k, A T s
THEEARGES. AENSRNROR T THRECHNAENRE 4 RAMEERE. MR TAL
REMEHYA . TFh. THRESHTHEANORE, L REHRTEORL SR N FR. Yilfsd
BRI AEBRREATR, RAN T RBAEERGSATR, TR BT ERBEL SR R
WAL HEN, TR RAE AR/ S REMR. ARSHNNE EREDHESHBREBNEL ., WED
BB FREABYX - ETENRL M TESRAEBEUNRR AT TAKSNERXTER
FENBEHFRERULAMERB I NYE A¥RIURIEVREEYE L BEYRK RN E,
ERERNBITHRE, FRESFRBA., FPAFRARASENEER L BKX HEKR > HERHE, T
WMPBARETAE, BERBREITRABES . ILBEKLHEMPBRARBHE L.

2 FR4ESHASEREA

EAEERERETANEE. BN AESEREKEFAMMTAREFPVIEN RS RS EBEX
WERBRETREV . AMSBAKEDASREENOBRER. REWRIESREME N BREEX AN
BEARARR MBEABRTAIUTILEEANKEHEARREZ (DELYRFEERNKREER; OOEYH
R (EEDRH HBARE NKEER: QO EZESL(CELEHRSEBRELEKRR . BHSHBHER,
HMBRERTRESHRFA EBRESERTHEEIENAUTLAEE.

2.1 FHAHBTEHTHFL . FHAEHEAR

BETHAERSHEREY BRYEAEFTREDNER . ZIN—-BHKABRTZHEA., HehnR
TEER RETFHAKNBEENLRERAR. KERUHBFE.THA—RTI R BTV HA TE
BV HK BVLETHKBETHK BEFHARSERSRYNT H A R LET H K%
SRR, BT EIES AYE AN BA4EE@ELBHFAREE). RbaBinRaH
AEHTR EXREBFEELTFFZIFRELHNA. REXRT FRERR . H R FRT RN K
EEYTBRARBNEREEYTHK FERBTRENRE. BETHAKEER. EEAHGERF &
AMBARAEERAK RER, —RABEEFHERBZEE TS KEERBHTLAA. BiTEEMLRETE
HhRE . EDLYE BRESTIRE RBELEE KPP ARKFPANEEAWNENARANLE . B
EAETHERLEFETRAIMNFE .23 PR . 0R ARG B RTEHEREE. STAER 4%
HEERHUETERNT AT REZRETZY . RAEMHPABREKEFEAS OB TLE, TS HK,
ARG LR BT AR ERLEMFANRR. MTS& EMNK. BN EHEE X B
B BT REANRE RS,

HRRHF AR AR EEA R AR RE T . BB, &0 BRI E RS
EXKZEALE SRFLE . BEANLERMARS MAETAEFEERAS AEBRAMRBEH
EHUEFAYERAR Y M A FARPH SO, &R ALO, E &S FREN —RME%. HE
RN ERTEESAAFEURTEHEREKRBEIRY. A TRATAERGHEFEEERALZR,
EUBEAMHEATERABEIAEH ARHERERNRRZ+.
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M. FIBTEAAESRE EREER, R RR SRR R R R AR RS RMRE G
¥, WEXFMBLE FERERAEAHE. BE R R m ok oK BRI RRRR # XL
2 B L R B T B R TSR IR AN T R B - 06 B T K L B LA R L E R T AT R
WHT A B EAL R KB RO R B BFF A AR E RS R, SRS ARG RIS R
RS HEZARSTXKERMYMERMER RELZ THEAAET 20 #4250 0.2 1999 F2H
B AR ERHRAR R 82. 136 X 10'm* MK B R T 10X 10°m* T £/ (I EEDH 20 T St KA
% 71. 78X 10'm* R R EA KT F 7 G LEE AR ITREBE,

2.3 FREBBEEHEAR

B X 4 M 60 1 B H AR EHOT B O BN 45 H R A A48 A ) B T IR 2 B e L
B HROEHEE. BEARTUREZRES I RUER KU HE BLER ANRRFER KER
HENTHEERS REHATEAIANIBEAZENEYERTRAMA. BAT. BHASMERRIRE
W OBEFRUREFYERESH R FEEH LRABOER . ABERE, LRRENKE 2 HH T
A4y BIESE AL BE AT R RN .

2.3.1 BEhAE FXEBEMLREZENRTPROEIET EEER T8 LR LT
L7 RBE BB ERBRAAY, MTHRBEIK, D RERASARG LM BRTREHK. X
THAKBEX ATURBRARZRRNGHRFERHTARE.

2.3.2 EWRRHEE FXIMHTRIEINTRMRNOBE ULBKEFDEHRERN TR &
BIXIWMELEDEHEUR. BERIBLAR P HEKK MYERFLTHEFRYRRZ. BV RE
SERERAMMHER. EREEENEEEN T HAGTHAR . RTEARNOTEAREZ LR . XWH
BAggER LRMAE, ERXTEHRARE ARERKIBRMEHTLFAMHN ESHREAR
B R . BERET 1973 £HEL AERSAYEFY D RELRWADERKOERER. M HRIERE
REESRETHERE ATHEIEE. X T oH B KK 6 RR 4 4 38 7T DU A A KOk 85 B
SPIEEN pH E B pH HA KN, —KEAKARERK AN FEDERK TLURABRYT BRRRR
PSR AT ISR B B, TOoRBEE R K R A - o pH Y, KB AT R ERBRT B OREER
Yy 0 0 X 26 A O v R B AR R RO A S RHE R B R h . BRIANUE B EE R R ME— AR
FE HTANELAENEFY LA ROEDREEFHERANDKRER. ZEYRRENAEN
B AR REN TR EETRTRNRR T ARRAREER . REEYHE Y
M7 SHBRHEY AR R EF RGN .

2.4 HBEHEEHER

MY LR FERTEEAEKABRBAXBERZ —. HYHANER-RERFBERKE G EHF
MUBHSBR. IREARES ALHERAESTREN . ETHEY —BRRAABREBNGENES  ORA
EEAE AR RELE FHEBRRARAFSHENEY. MANRREARROLEHREE S
MET N AAY TRASHEHENARAMN. BRREFAYBRRETEUTHAEZLHE. ke
FUEMHRRAREBHRS AHE R BEE.RHER . SE ERPNAREBTH.ZERZ
ZERFOXLHBRE T AN EED#H . FHNEPHRAXEHERT AT THEKETAE, RS
FRESZARARMEREY DR IR SOEEAERRLAE  MRAFBRGHARHH, THT X
KERRET MR XXM ZHBREEN SAFCHRRUALFEETHBENNTREGK. KR
EERT EERGRE SRS FAIEESTRELR,

ERERED R REERE TN -8 i irEuamEE, Mg — B8 g RET
MESRERMYBEN" MELSERE IHERERESRERERNER, ERAZWRH HHE
BB L BEEREBSSERSTEBEE BYMNAES AR E R AT IFEZES L RADRE S YR
HRY ., EREXTETEFRNNERE HEEFEEMRNSIAMBE L REZFESHELEE
BARBRETR, LGN S MBXFEmAFE.
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2.5 TMESESRIGHEHER
BIXESBRIERD TRTLANCABREM BB LM AS T RETFRESBRITEN
HEAEBEMNFEEFAF RERTERBAER BB AHHE. RRKRRAECTEGHABETR
BTk, B . M EL R T RS RAETHRENFEBEFAEALIRRRN . F L3 Lk LEE
R AEMEASET S I FEEARRS RAFEERRBANERIYRE BE BHEX. B
IR NGB, ETF/AERENERSED, ERANLRES RS RREBIEART AR EHE R
AREBHELEMAOMD, ALRBREREYRIERTIEAEMNEYBEAEDEE.
251 WMEVEIEHEAR BREAARPVAEENFEEEIFEZR. BN ALELSE W Cu.Cd,
Mn.Pb &FEM. L. L. Barton AN M HAEGR EZE AW Se . Pb BN TEEATTHR. GF
F B, % Pseudomnas mesophilica #1 P. maltophilia. BB BT W I R RSB SBW, I8 4
MEHLNBESHE TMRENHA . SLIAEE, HEHBRED . 4 KACATKNHAT. 11 AL F 408
# hechromatic KC 4% Ce® B3 0. tmg/L VAT .Ce? Wl B R 2mg/L LLTFBY, @, B ABNHEEY
FHENESRNBELIBREA.
252 HYBEEAR HYBEHANERLEXEBAUI AEYER EYELZ BYTER. ED L
%. HYRWNEHNPHRBEZAERAERNEN - . E2AR 0 ZHAVEERTEELRA.
BN FEHARKRAA EREMNPL.ZoMREBHBAERE,Ma FEXN Cu HRIE L FHRE
B. EXHSSETHE AR EBEERCo WBEERY Z4HYPAX I RTH Cu IBAEY
Y CoRB.AREKZLEHER BHRESM TR LEF. EEHAHBITATE Co 2R NT I EF i
WS ER  MEEHENBEREATHAT CoSRIEGHEYEE. BERIBEEEEERREAMUET A
B AUEMNAHERBEARASEXRFTFHOF M,
2.6 KEiREAESVREPBHHER
. REMKABRXET XELTTRE.XTEREALSESE O FHP R . EBWRTEMNTFERLBREK
THECER EAAFR AT EATERAYRE  #NABYEMNTFESRYPEAALR L SE
ANV KRR EARBENGIRRERR. KLREMPEAEES> I LTEAIE
AMEPEHEEARARTH .
2.6.1 TRFEHEEARA AIBEHAREXRKIHAGIERARIHRPFFERTE . RER . MEE . MR
MME%. BEERENT ZRANTEZ—. REMHHEFEETIBEARTFEMNELRFRHEY K. &
A HE L R EEB AR, TS EAMAK., MEERESEMNETAER A ELNER
WAEHEm.EEEER. PiEmBESE MR EAN. . EhBh AR ARE. DR EYRBEIRSHH
AR BN TEABAEARAE ARUREREEVHR . EZVE ERABSERZEYE L. TERBENHRK
SRS THNEN HREE.RITX.FRKHARE.
2.6.2 EPMEBEER HERLERERFEALIREMPEALNERFEE DERNBT XBONXER
. HEREEHIIERME ST BE Y aRARE . EESENHEIMHE. FEKLIR
RxANEYV Y AARAENBERE AKRESFSEL BA ELFEMR LA B PEGD
BOAA DITE . FEERE XESHEES. TEANKERETEAREENFEARERN 5T
&R RERE LA ERT M EREPRE. PEAIHEFAREROEWEE T EHHEEK
MARRENREERUAF ARAREDHANERBEES VTR, SR . E4E, WM E BN
RN HEE EKBE . SRRAWR, WREREN BT . SEE DR . ER.5%.EE.G
S WHE . FERISBIILE. AEEHR—-RE I NEFESENRT RESHAT BRSEMRAWNEFE. LB
RGN TEMEDGE FXPRECRTUREN. A RENARFEHADRALLEL A
IAVEARNEHE HTLAEEETHERNEL . AREBERLERM Y H BB 0.0034cm I
0. 0002cm 43 1 A B) 0. 3038~ 1. 1870cm H 0. 00034~0. 00056cm , R B 20. 8g/(min « cm®) fEE
2.48~4. 67g/(min * em?), 3 B 100km’ EAF RHBR OB EER H 1990 FRAWHAL 6 A RW 3
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28.9% , H H b AL L a5 TR BB B AR ER ., FRYVEL LI HAEARKE P RAAMESH TR
R, R BERBHPHBERBNREE,
3 &R

B BRI SA MR EYRE YR RSN ENESRE. PEATSHEREE ZET
AU EEL. . HEEIARBERSFIMSEB‘TR"H UL SBRANBER/IPE LTI
b, HEHTFEHEREEVEESERMNEAPIAESFENTHE, DHTRATENESHEY
HEHEA VX K E A SERAR RS E LEHA MEANAE. FEVENAESERENEFEAE
BERES. REREREERIHAVEESERZNIERS., ORAXSEETERTEAALETY
B, MEBXTARP HAEYHERL AT ERKENHEFERL EE—HERRERE WK
FFeR-B—Hik”, OOMTFELHBRKEG —~ERRRERNEERERR. DRTGILEENHEDH
R EYBRERNSBAREEHSHRI VENESEES. (DT KB 4 8L T AR E A L
BOAMERETAN KRR FEAKNERAKERNESR. OA4LAZRIERTRANNIAES
BREWHASIANGE . REZHESHRLREEANSHEED R, W & REYD R E R RFRE,
EHEEERSRE. U LABEEUEMN TIPS SRHEVFXETERZEN . THHAFTH L
WERYE AETHERSASHEBNES. AR R ALEERTHRRAIER L REE SETERN
BeEE, IRRVRILHKESHERERNER. ST XKIRABMFHESRIFR™H AYHNNLE
BRELF NTBEB TV EREESRFEANKRESER. S RN N L REERGE . IRARKEY
BENERNE. ZEL FTENBIRASRAREF AR HERESRABRLNE . L MEAEK
. VREEERNRINSHFENHR.AAREVFEASEEMARRAERIFEAITE.
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